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Technology: MicroelectronicsNews Update
Analogue and mixed-signal ICs
manufacturer Microsemi Corp
of Irvine, USA has agreed to
acquire Advanced Power
Technology Inc (APT) of Bend,
USA, a designer and manufac-
turer of power semiconductors
for RF, microwave, linear, and
switch mode applications.APT
also has a silicon carbide devel-
opment programme.
“Following several years of con-
solidation efforts, Microsemi is
excited to move forward in this
next stage of our life cycle,” said
James J. Peterson, president and
CEO.“APT is the first step
toward a focus on growing
organically and through acquisi-
tion.We believe that there are
significant efficiency gains to
be realised on the operational
level as well as the business
opportunity level.”
The transaction combines two
analogue companies offering 
both differentiated RF product
into niche end markets, as well
as high reliability products
addressing defense, aerospace
and medical markets.With a
focus on the high-power, high-
speed segment of the power
semiconductor market,APT’s
RF and power switches will
expand Microsemi’s product
offering within its existing
channels.Also,APT has an
advanced development effort in
silicon carbide that offers 
advantages in future systems,
ranging from military to note-
book applications.
The acquisition is expected to
close at the beginning of
Microsemi’s fiscal Q2/2006.
Current Microsemi sharehold-
ers will own about 93% and
APT shareholders about 7% of
the combined shares.
For details visit:
www.microsemi.com 
www.advancedpower.com 
Microsemi acquires Advanced Power Technology 
GaN HEMT technology for base-station amplifiers
Fujitsu Laboratories Limited,
Kawasaki, Japan say they have
developed the world’s first
GaN HEMT with insulated
gates capable of practical out-
put levels of 100 W or higher.
By reducing gate leakage cur-
rent to less than a millionth of
that of conventional levels, the
technology is ideal for amplifi-
er applications used in next-
generation mobile phone base
stations.
As transmission speeds
become faster for wireless
communications, the power
consumption of mobile phone
base stations will increase. In
order to reduce power con-
sumption, GaN HEMT ampli-
fiers are currently being 
developed. Next- and future-
generation networks will have
greater output levels, necessi-
tating higher power efficiency
to reduce the increased power
consumption. However, apply-
ing existing GaN HEMT tech-
nology to reduce power con-
sumption has proven problem-
atic because gate leakage cur-
rent increases as power effi-
ciency rises, creating problems
in terms of reliability and
amplification characteristics.
To improve the gate leakage
current, there is a method
which employs the insertion
of an insulation layer directly
below the gate. However, this
results in the formation of a
large area in which electron
movement is impaired, known
as the “interface trap” region,
resulting from the surface con-
tact between the insulation
layer and semiconductor.This
in turn impairs the amplifica-
tion of the electrical signal
applied at the gate electrode
and degraded the transistor's
output characteristics.As a
result, no output beyond
100 W could be obtained thus
far.This is attributable to the
fact that the semiconductor
surface in contact with the
insulation layer used a layer of
AlGaN, which contains alumini-
um.Aluminium oxidises easily,
which leads to degradation of
performance.
Fujitsu has overcome these
obstacles by modifying the sur-
face structure of the GaN
HEMT.This transistor (patent
pending) consists of an insulat-
ed film of silicon nitride
deposited on the outermost
layer of a GaN HEMT crystal
that has a thin film of n-type
doped GaN. By using a GaN
layer for the semiconductor sur-
face instead of an AlGaN layer,
which was conventionally used
with insulated gate transistors,
oxidation of the aluminium sur-
face was prevented.
Fujitsu reduced gate leakage
current to 0.1 mA or less,
which is less than a millionth
of that of conventional tech-
nologies that do not use insu-
lated gates.
Performance was also
improved, with maximum out-
put of 110 W achieved.This is
the world's first insulated gate
HEMT capable of producing
output of over 100W, attributa-
ble to the reduction of the
interface trap region. In con-
junction with the distortion-
compensation circuits that are
essential for base station ampli-
fiers, Fujitsu was able to verify
that it was possible to lower
the value of output power
leakage into adjacent channels
to practical levels.This is the
world's first insulated gate
HEMT for which distortion
characteristics have been
proven.
Because this insulated gate
technology can operate across
the band of maximum efficien-
cy, by combining this new
technology with the develop-
ment of next-generation distor-
tion circuits for high-efficiency
ranges, it paves the way for sig-
nificant power savings for
transmission amplifiers.
Schematic cross-sectional view of insulated-gate GaN-HEMTs.
(a) Conventional and (b) Newly-developed structures.
